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Short presentation of session: 
1.  Network traffic models and mathematical analysis on graphs. Rapidly growth of information technology and cloud BigData resources causes problems of development new models for distributed complex social-technical processes. Recent work on the modeling and simulation of complex adaptive systems has demonstrated the need for combining agent-based and complex network based models.  Now it is clear that classical traffic wave model of the mid-20th century (LWR) have exhausted its possibilities in modeling of large number of subjects (agents) on complex networks. Agent-based approach has at least more one disadvantage as it suggests in belief of unlimited possibilities of computer. Agent-based models are unstable with respect to the approximate data and, if the set of agents is large, then errors are increased uncontrollably. Therefore mid-level model development are relevant. The set of parameters of these models is limited. Not only simulation, but also analytical study of these models is possible. An initial example of such approach is study of movement on a ring. This study is related to cellular automata (Wolfram), dynamical systems (Blank, Gray, Griffeath, et. al.), and simulation (Nagel, Schreckenberg). Network versions of this approach make modern branches of mathematics relevant on the one hand, and these versions allow to predict often observed states of suggested flows on networks on the other hand.
Models of cluster movement on contour graphs are a natural generalization of the construction of flows on contour graphs. In these models, connected subsets of particles move on contours (circles), which have common points (nodes). Depending on conflict resolution rules, the model reduces to Markov processes or classical dynamical systems. BML model is a discrete version of this approach. Horizontal and vertical flows interact with each other on a cellular field, which is a torus. Depending on conflict resolution rule has initiated considerable interest among specialists. However time and experience show there are very few results and relative new justification methods. Primarily, all available conclusions are based on computer calculations. However recent works of group led by Academician of Russian Academy Science V.V. Kozlov show that the ability of mathematics in this class of problems are far from exhausted. In particular, in deterministic formulation, which is an analogue of Cauchy theorem for ordinary differential equations, has a spectrum and other analogues and characteristics. In particular, free movement (self-organization) of low flows is similar to stability of the highest point of the positive operators spectrum. The study of intermediate mode of movement and their relation to modern mathematical theories is of great interest.
2. Applied aspects of theory of flow on networks.
2.1. Material science and mathematical problems of new materials modeling. Mathematical models of particle random walk on graphs are used for study and development of new materials (Sunada, Kotani, et al.). Regular periodic structures of the materials (e.g. crystal lattices) are modeled by graphs. A mathematical approach called discrete analysis is used for solving these problems.
2.2. Metabolism and mathematical problems and biological organisms. Mathematical models of movement of interacting particles can describe behavior of a population of biological organisms, chemical and physical processes in the organism (e.g. metabolism).
2.3. Big data, quantum computer, and spectral quantization. In mathematical models of communication systems and computer networks, particles correspond to messages or information blocks (message packets).
Behavior of particles on a contour chain with two cells on each contours is similar to behavior of Ising model used in quantum mechanics. In particular, Ising model is used for modeling of behavior of experimental computers based on principles of quantum mechanics. Contour networks models can be used for study of spectral quantization.
3. Modern information technologies for distributed monitoring of flow characteristics
3.1. Measurement tools. Flow control on the network in a broad sense implies the availability and technology of implementing the rules of the movement of each agent, depending on the current configuration and other factors. Information technology get possibility to select a lot of data in cloud databases. If we find the main parameters of the model, then data processing to understand the system trend  becomes more effective.   
3.2. Distribution of monitoring points and accuracy of system states recovery. At the present time  methods of satellite navigation make it possible to identify the position of fixed objects with a sufficiently high accuracy. The development of pattern recognition algorithms  leads to a wide distribution of IP-cameras connected to the system for monitoring moving objects, for example, cars. But forecast of situation of traffic flows on complex street-road network with irregular geometry needs to create a quick and robust algorithms of processing of real data measuraments.
3.3. Sensitivity of parameters and technology of control. The next problem is to evaluate sensitivity of measured parameters and develop the methods of control decisions.Thus,  unlike rule 184, (Wolfram, 1983) determined solution of local information and leads in certain situations to partial or full stop of the system, for example, behaviour can be selected “move '' or “stand '' depending on ‘’material motion'', i.e. the number of clusters of agent particles in the area under consideration.
   The session organiser would particularly welcome policy relevant demonstrations from the following communities:
· Artificial Intelligence
· Applications of Computer Science in Modeling
· Bio-informatics
· Computer Vision
· Computer Networks
· Distributed and Parallel Systems
· Graph Theory and Computing
· Information and Technology fo Smart Cities
· Knowledge and Data Engineering
· Mobile computing
· Operating Systems
· Pattern Recognition 
· Sensors
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